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1 57] Abstract: 

PURPOSE: To obtain a novel DNA fragment used for producing diaminopelargonic acid 
aminotransferase and desthiobiotin synthetase in a Cornebacterium type bacterial 
cell. CONSTITUTION: A DNA fragment containing a gene coding diaminopelargonic acid 
aminotransferase and desthiobiotin synthetase derived from a Gorynebacterium type 
bacterium. The fragment is synthesized by an ordinary DNA synthesizing device. 
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(54) [89Jco£;fc] x7^/^5^rf>»7^y h^>X7X7-if^r;xX^lf^>v>-ir^-if^3-H-r 
(57) [Hfi} 

[«J£] ^Hi/t^T-U^A* 7^AAMJ-2 3 3 

7X7 — fefifetf x X * 3 1 * — tf£ 3 - K 

*r*fc&?£&frDNA»r*. 

d © D N A Bf fr*3» A b & 3 U *3!»B8P?T 

• 77AAMJ -2 3 3«, 

^ > -»-t ^ -i?tf>S& £^To 
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J 2 

mmm^mm * «<a d n a k«t. 

■fe*— y*3-K-r-5a&?*^tfDNASrM-. AKrtr. 

[Sl^2] 3U*a»«*«lf*^>Jf*tt©W«T [«I#B5] TE»lfcB«-«l||IWi*T«JKL& 

mm 3 ] fcf *^>»*tt(3!>3 u *iaiie«^nf ^ sawn*! 2 k*©dn a**. 

/t^r-U^A • J — 2 3 3T&£&M2iB* [^1] 

1 



BamHI 1 0. 8, 3. 2 

D r a II 1 1.2.2.8 

Sac I 1 1. 8, 2. 2 

Xho I 1 1. 3, 2. 7 

M*H6l *©DNAj«B3WC«Sn*^73/ SKepDNAWfr. 

ATGGAAAACC CCAGCTTGCG CGAGCTTGAT CACCGAAACA TCTGGCACCC GTATGCCCCG 60 
CCGGGCGTGC GCAACAGACT CGTCACCAAC ACTGATGGGG TGTTCTTGAC GCTGGAAGAT 120 
GGCAGCACCG TGATTGACGC GATGAGCTCC TGGTGGTCGG CAATTCATGG ACACGGACAC 180 
CCCCGACTGA AACGTGCCGC CCAAAAACAA ATCGACACCA TGAGTCACGT CATGTTCGGC 240 
GGACTAACCC ACGAGCCCGC CATTAAGCTC ACCCACAAAC TCCTCAATCT CACTGGCAAT 300 
GCC1TTGACC ACGTCTTTTA TTCCGATTCG GGCTCGGTCT CGGTGGAGGT CGCCATCAAA 360 
ATGGGACTGC AGGCCTCCAA AGGACAAGGC CACCCGGAAC GCACAAAACT CCTCACCTGG 420 
CGGTCCGGCT ACCACGGAGA CACATTCACC GCGATGAGCG TGTGCGACCC AGAAAATGGC 480 
ATGCATAGCC TCTGGAAAGG CACACTCCCC GAGCAGATTT TCGCCCCCGC CCCACCAGTT 540 
CGGGGGTCAT CGCCGCAGGC AATTTCCGAG TACCTGCACA GCATGGAATT GCTTATCGAC 600 
GAGACCGTCT CCGCAATCAT CATCGAACCG ATCGTCCAAG GCGCTGGAGG CATGCGCTTT 660 
CACGATGTCG CACTCATTGA AGGAGTCGCG GCACTGTGCA AGAAGCACGA TCGTTTCTTG 720 
ATCGTCGATG AAATTGCCAC CGGTTTCGGC CGCACCGGTG AACTATTTGC CACGTTAAGC 780 
AATGGCGTAC AACCAGACAT CATGTGTGTG GGCAAGGCCC TCACCGGTGG ATTCATGTCT 840 
TTTGCCGCCA CTGTATGCAC GGACAAGGTG GCTCAATTGA TCAGATCCCC AGAAGGGGGA 900 
GGTGTGCTGA TGCATGGCCC CACCTTTATG GCTAATCCTC TGGCCTGTGA GGTTTCGCAC 960 
GCTTCGCTAG AAATCATTGA GACCGGCATG TGGCAGAAAC AGGTTAAAAA AATCGAAGCC 1020 
AAACTTATCG CAGGCCTTTC CCCACTTCGA TGTATTCCAG GAGTTGCCGA TGTCCGGGTT 1080 
CTCGGCGCGA TTGGCGTCAT CGAAATGGAA CAAAATGTGA ATGTCGAAGA AGCCACTCAG 1140 
GCTGCATTAG ATCACGGTGT GTGGATCCGC CCCTTTGGAC GCTTGCTCTA TGTCATGCCC 1200 
CCATATATCA CCACGTCAGA GCAATGCGCA CAGATCTGCC GCGCGCTTCA TGCTGCAGTT 1260 
AAAGGAAAAT AA 1272 

[»#H7] frnyzjm&mtmirzvyzLj^ 40 dnakh-. 

Met Glu Asd Pro Ser Leu Arg Glu Lea Asp His Arg Asd lie Trp His 

15 10 15 

Pro Tyr Ala Ala Pro Gly Val Arg Asn Arg Leu Val Tbr Asa Thr Asp 

20 25 30 

Gly Val Phe Leu Thr Leu Glu Asp Gly Ser Tbr Val lie Asp Ala Met 

35 40 45 

Ser Ser Trp Trp Ser Aia He His Gly His Gly His Pro Arg Leu Lys 

50 55 60 

Arg Ala Ala Gin Lys Glu He Asp Thr Met Ser His Val Met Pbe Gly 
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4 



65 



70 



75 



80 



Gly Leo Tbr His Glu Pro Ala lie Lys Leu Thr His Lys Leu Leo Asn 

85 90 95 

Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

Val Ser Yal Glu Val Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

Gin Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

His Gly Asp Tbr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Glu He Phe Ala Pro 

165 170 175 

Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu 

180 185 190 

His Ser Met Glu Leu Leu He Asp Glu Thr Val Ser Ala He He He 

195 200 205 

Glu Pro He Val Glu Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

Leu He Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

lie Val Asp Glu lie Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

Ala Thr Leo Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

Lys Val Ala Gin Leu lie Arg Ser Pro Glu Gly Gly Gly Yal Leu Met 

290 295 300 

His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

Ala Ser Leu Glu He He Glu Thr Gly Met Trp Glu Lys Gin Val Lys 

325 330 335 

Lys lie Glu Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 

340 345 350 

Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He Glu 

355 360 365 

Met Glu Gin Asn Val Asn Val Glu Glu Ala Thr Glo Ala Ala Leu Asp 

370 375 380 

His Gly Val Trp He Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro 
385 390 395 400 

Pro Tyr He Thr Thr Ser Glu Gin Cys Ala Gin He Cys Arg Ala Leu 

405 410 415 

His Ala Ala Val Lys Gly Lys 



ATGCCATTTT TATTTGTCAG CGGCACCGGA ACCGGGGTTG GAAAGACCTT CTCCACAGCC 60 
GTTTTGGTTC GTTACTTAGC CGATCAAGGA CACGATGTTC TGCCCGTAAA GCTCGTCCAA 120 
ACAGGTGAAC TTCCAGGCGA AGGAGACATC TTCACCATTG AACGCTTGAC TGGAATTGCT 180 



420 
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GGAGAGGAAT 
GGGATCGAGC 
GATCGCATCA 
ACCCTGGCAG 
TTGGGAAGCC 
GTGTTGGGAG 
CTCGAAGAAT 
TCACGGGTGG 
CCGCCGGCAA 



TTGCTCGTTT 
CAATACAGTT 
TTGTGGTGGA 
ATGTTGCCTC 
TCAACGCTGC 
TCCTCGGCGG 
TTGAGAGAGT 
AGGGGTTCGT 
GGTGA 



CAAAGACCCT 
TGATCACATT 
GGGCGCTGGT 
CGCTTTGAAT 
TGAATTAAGC 
TTCGATCCCT 
CACCGGCGTG 
CGAAAAGCAA 



CTTGCGCCAA 
ATCTCGTGGC 
GGCCTGCTGG 
GCACCCTTAG 
GTTGAGGCAG 
CAAAATCCTG 
CCCTTTTGGG 
TCTTTTCCGG 



ATCTGGCAGC 
TTCGTGGTTT 
TCAGATTAGG 
TGATTTGGAC 
CAAACCGCCG 
ATCTAGCTAC 
GAGCTTTGCC 
CCCTTGATGC 



CCGACGAGAG 240 

TGACGACCCA 300 

GGAAGATTTC 360 

AAGCACCGGA 420 

AGGACTCACA 480 

GATGCTTAAT 540 

GGAAGGGTTG 600 

CTTTAAGAAA 660 
675 



Met Pro Phe Leu Phe Val Ser Gly Thr Gly Thr G!y Val Gly Lys Thr 

1 5 10 15 

Phe Ser Thr Ala Val Leo Val Arg Tyr Leu Ala Asp Glu Gly His Asp 

20 25 30 

Va! Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 

35 40 45 

Asp He Phe Thr lie Glu Arg Leu Thr Gly He Ala Gly Glu Glu Phe 

50 55 60 

Ala Arg Phe Lys Asp Pro Leu Ala Pro Asd Leu Ala Ala Arg Arg Glu 
65 70 75 80 

Gly lie Glu Pro He Glo Phe Asp Glu He He Ser Trp Leu Arg Gly 

85 90 95 

Phe Asp Asp Pro Asp Arg He He Val Val Glu Gly Ala Gly Gly Leu 

100 105 110 

Leu Val Arg Lea Gly Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala 

115 120 125 

Leu Asd Ala Pro Leu Val lie Trp Thr Ser Thr Gly Leu Gly Ser Leu 

130 135 140 

Asn Ala Ala Glu Leu Ser Val Glu Ala Ala Asd Arg Arg Gly Leu Thr 
145 150 155 160 

Val Lea Gly Val Leu Gly Gly Ser He Pro Glu Asu Pro Asp Leu Ala 

165 170 175 

Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 

180 185 190 

Trp Gly Ala Leu Pro Glu Gly Leu Ser Arg Val Glo Gly Phe Val Glo 

195 200 205 

Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 
210 215 220 



mwR i o ] m#m i - 9 cd^t tiMzmmznit 
imM& i i ] mxm 1 - 9 <onrn* fcistts ntt 

DNAi^t, ^7X5 FpBY5 0 3fc**TMU 

-rzm&^yx^. f. 

[mmm 1 2 ] m&m 10-11 omrnMzftmn 
imiRm 1 3 ] m^m 1 2 te«<Dn y *mmm&mm 



CO 0 0 1 3 

50 ^-iffcn-F S»e^Mrr*DNA« 
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7 

[0 0 0 2] y7^y^7W>K75y h7>X7X 

[0003] *fcH*^>tt, t k mm. wtrfttf* ^ 
3«©«*»<0**fcfM£sn* t?* =• ><z> i »e* 

[0004] 

tLTH (Bacillus) JR. X>>X'Jt7 (Es 

cherichia) 7 ^n/^fU^A (Agrobacterium) 
JK> ^PWfU^A (Chromobacterium) ya 
-F^X (Pseudononas) Jig, (Art 20 

hrobacter) m^<Dm&fa&m^Z>J5&&to*>tLT^ 
(4*58985 6- 1 6 0 9 9 8**&» . SfcCtl^ 

^tf-rra^fc^SttTl** (fflAtf I. Yamagala 
et ah Agri. Biol. Chea., 47. 1611, 1983). U^l 

t&fp}<D;fca£> (Y. Izumi, K. Ogata, Adv. Appl. Microbia 
I. 22* 155-157, 1977). hf;t?>tt&j>Sl0>£j&£ 

[0 0 0 5] I»»«ffl±*<©«jftft«r*^ 

VJx' yyftk (Brevibacterium flavum) MJ-23 
3, ^UtfA^xU^A • *7>? hyT—*>9& (Brev 
ibacterium lac tofernentum) ATCC 1 3 8 6 9. 3 
U*/t^U £A • tf)l#$t!& (Corynebacteriuu gl 
otaBicon) ATCC3 183 1, ^UtfA^xU^A- 
7>t-7y^X (BrevibacterioB asaoniageDes) A 40 
TCC 1 3 7 4 5^ti, bf^>H*^$WLTi5D, 

[0 0 0 6] K*^>©±£*fcH*-r5M3?fcLT 
ft, XyI'Jt7 -=iUft*a)3teW«l:<ipfJt*nT 
*5D, bioA, bloB, bloC, b i oD, bi 
oF, b i oHjte^#&-r^^t^^nTViS. 
dCD^, b 1 oAte7, 8 -vTS/^^;Vrf>^r 
^/ h^>X 7X^-1?, b i oBlitf^VvV-tr^ 
tf, b i oCttt^'JKoAy^- tf, bio 
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— FTSdfciWn'&tt. b 1 oHfcOlvCIdU ^GD«£ 
fck &1tW*>fr7!te^ (A. J. Otsuka et. al., J. Bio 
I. Chem. 263, 19577-19585, 1988) . bio 
A. bioB, bioC, bioD, b i o FSC?I* 
b i oABFCD&5^n>$MLT*0, *-0>& 
bioAtbi oBit^comtr^-r^^W 

<B*^U-*-<DfHWtb i rAiSCT:3-F^?nfe 

P>©583Bft»«"r«Ct*«*&nT^*. (J. Biol. 
Cbem. 263, 1013-1016, 1988) . 
[0007] 

[^W^ftL^^tf ^HM] rojRWtt. 3>J*# 
[0 00 8] 

^>K*tt©3U*fflimH:. 4><&fcbioB, b 

i oa, b i oD<o=m<D\±*T>±%mzw$'rz>m. 

^*«#LTV>*C£#W&*£fcD* hems?** 

[0 0 0 9] 3(r»< LT*%WJC<tn«, (1) =r»J*S! 
tt»a3fe<0y75/^5;i^>K7S y h7>X7X7 

ff3P**tfDNA»rH\ (2) KDNAKfr*«»A$n 
fclMIA^XS F, (3) &ffi&A:/7XS FT^H 

6»$n&3'j*ME (4) tt3U*2m&** 

J h7>X7X7- tfRtf/Xf45r^^*lf*^>^> 

[0 0 10] aT*«Wc^t»"CS6lc»»lrKiH'r 

[ooii] r>?7^/^^ju^>^7^y h 

7 > X y x 5 — if2fet//X«xX tf ^ > 3/ >ir ^ 
— tffta-F-rsae^&ftODNAKHrj (£AT-n 
£ fb i oA b i oDBrtf-j ^ t^&^5) 

7-^rF-8-7^/^^V^>^^>7. 8-zS 

^y75 /^5;Pzf>K75> r h7>X7X7- tffir 



(6) 

9 

n-F-r-SETF (b 1 oA) &tf/Xt*7, 8->>75 

FT^itg^ (b 1 oD) fiDPBteF-Xttt^lt^-* 
©fcfc^ D N A K tt"T<fe * • 
[0 0 12] ±£b i OA b i o DWiftO&l&l&tfc 

AMJ-2 3 3 (FERM BP- 1 4 97) te&Xf* 

^VtfA^^U^A- 7>*X7Y*X (Br J0 
evibacteriun aonooiagenes) ATCC68 7 1, (HA 
TCC 1 3 74 5. RATCC1 3746. :/HfA<£ 
r'J^A • 5r/t'J;fr^ A (Brevibaeterioi divaricatu 
m) ATCC14020, :/H£/«£5r »J £A • 7# h 
77— *>9I* (Brevibacteriua lactoferientam) A 
TCC1 3 8 69, W5*A 
(Corynebacteriuin glutamicum) ATCC3 183 1? 

[0 0 1 3] :nf»OMM4«!lA^b I oA b i 

[0 0 14] 1Mb \ oA b i oDgfrfrtt* ±12 n U 
2 33% (FERM BP- 1 4 9 7) <D&&fc±\Z# 

[0 0 15] JM\ ~JV\LWr x )*?U • 77AAMJ 
- 2 3 3*0^ft56^5fe^DNA$aai-r^ 8 
jfeft»DNA£B£ftMRIP*» ^«Sau3AI^ ^ 
JB^T. DKASrM-cr>^fr^^2 0-3 OkbtC^:^^ 

[0 0 16] ftZftftDNAMftZziX* 
AtfpWE 1 5MPAU u03X5K*, A.DNA in v 
itro Packaging Kit^Jfl^S^HSIAlCj; D, b i oA 
**Wib i oD<D£&Lfc;*;BB®£&4* (Journal of 
Bacteriology, vol 94, p2065-2066> 1967Rt/Joornal 
of Bacteriology vol 112. p830-839, 1972#&D 

[0 0 17] ft6n-6^Kte«ttci:03XaKDNA£ 

ttuu off A^nfc^i/ 

e/tjrfUW • 77/tAMi - 2 3 3 
bioA b i oD$rtf*£«& • 
*. 

[0 0 1 83 *»< LTft&*X5b loA bi o DBrtt* 
tt, *i§?SjW&2 0-3 0kb£*£<, »fl«-eft^G) 

[0 0 19] ±§2T^6nfcb i oA b i oD 

an 



ttll¥4-3 3 0 2 8 4 

$L/vixmz&z>Mn&mz&i)* mmb i oa»^ 

ttb 1 oD©*SLfc*H»*JM»fc»A , rs. 

[0020] f^ns^ftttio^xs kdna 

Hf/X^T-'JS* • 7 7AAMJ- 2 3 3$Mfefi#S3fe 

c^b i oa b i oDmK$:im-mm?z>zt&-c€ 

[0 0 2 1] Z.<D&.5\Z\sX%*>tlZb i oA bio 

J - 2 3 3#©§&e#DNA£®KB^S a u 3 A I <T> 

1 lT«Dflrt" C££J:^T#£n£:*£3jWft4. 0k 
bCDDN Amfr&mf* Z t&V&Z. 
[0 0 2 2] C0)#J4. 0kbO>b i oA b i oD^ 

[0 0 2 3] ft*, *WtH»fc*HT, 3?JBIgf3fctC<fc*> 

ft»rW-©JW>6ftftL&«S»fflLfc. 
[0 0 2 4] r«Bf(rH-(Z>*€rSj W/7X5 

11. X^>X'Jt7 0'J©7A^77-y (Aphage) 
ODNA&MliBH*Hind IIITttK LTH*>nS#7-* 
Kft<OD N A&rtf-Opg— 7#n-XY;>±W8c*&£« 

77-f • X^y^X 1 7 4 77-*/ (*X17 4phage) 
0>DNA£MHlliliHae UIT«JKlsTft&ft*5>?ft 

fEfccDDNABrJtO^— #U 7^1)^75 KY;i-±T<Z> 

H77X5 Fro^DNAtKMr^^^srjrm-rso ^7 

T#6&*. ft*. &DNAtK#CD*£;*©fc£K:fc^ 
T, lUb&±<Dmfr<0±£2\z~z>\,>T\Z* l«7^a- 

1 kbrt> & 1 kb^^n-O^S fc^T»44 U 7 

[0 0 2 5] 
«2] 
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11 

mmmm 

BarnH I 
Dr a II 
Sac I 
Xho I 



12 



1 
1 
1 
1 



±3B3el*, 2. 7 kbcDXho I ®m»fth$i1ti?T 

[0 0 2 6] a><LT, ±!5bfcb i oA b i oD D 
NABrtt-^fc^Sn-Sb I oA b i oDH ~?VMn 
^f'J^A • 7 3 3»fi&DNA£fH[E 

* 2 



^gfgrM-O^gr^ (kb) 

0. 8, 3. 2 

1. 2. 2. 8 
1. 8, 2. 2 
1. 3, 2. 7 

*6$3*Sal IRtfXho IT^0Oai-rcttr<fcaT#^ 
n***£#t|&2. 7 k b©DNA&rfr*fc^S;n£t> 

[0 0 2 7] ±GM2. 7 k bODNAEKM-^ ££fC 
20 *«©»IIR»*r«»fLfcfc*©BIIIBWfta^«^ 

£T§E£ 2 fcift-r. 
[0028] 
* [S3] 



Sac I 1 
Drall 1 
BamHI 1 
^< tT^6tl^DNA»fM*(Oa^n-H«|g<0«tff 



0. 9, 1, 8 
1.5, 1.2 

1. 9, 0. 8 

1 8£fcl*pUC 1 Ofc^^vx^vX^U^K 



£<fcD, bioA, b i oDtt, fci|&6|*Xho I JkZf 20 MMfe (dideoxy chain termination &) (Sanger, F. 



Sail -VtyQft?~t\Z&^xnt>tlZ>2. 7 kb* 
(DDNAmfttyCD* XhoIitilCbioA, -£-©T 
dSES a 1 I IS&Wcb i oD©{fcg|»fc£WUTi#W 

[0 0 2 9] &±\Z%£mL1t±Z 2 t>m 4. 0 kb. #5 
2.7kb<DbioA bioD DNA8rH-©f$Hl#^ 

[0 0 3 0] Ji^Lfe^UtfA^^U^A • 75 

AAM J - 2 3 3 fcll&»ifcS a 1 I 

T®Qm?Z£\Z£K>mc>tlZ>±ZZi>m4. 0 kb© 
DNA8rfr£#V>T. tOllSM^^^ HpUC 



et al., Proc. Nat. Acad. Sci. USA 7 4, 54 6 3, 
1 9 7 7) £cfc9&5rr*;i£#T#S* 

[0031] it, ifcate^t©*- y>u-x> 
r^y h^>x^x5-if$n-H-r^fflfe J f (b i o 

A) Kt, ^©ffi^#^lT^$nsSB^J^-T ; 64 2 3 

oray»^n-H*r-6 1 2 6 9tD*^cto«ij^3 

fc^ (bioD) MU &©£^#^2T^3n*E#l£ 
^•f * 2 2 4 ©75 K"f •& 6 7 2 <DJfig# J; 



E#f#*t : 1 

ATG GAA AAC CCC AGC TTG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Met Glu Asn Pro Ser Leu Arg Gin Lea Asp His Arg Asn He Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 96 
Pro Tyr Ala Ala Pro Gly Val Arg Asn Arg Leo Val Thr Asn Tbr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG ATT GAC GCG ATG 144 
Gly Val Phe Lea Thr Leo Gia Asp Gly Ser Thr Val lie Asp Ala Net 

35 40 45 

ACC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 192 
Ser Ser Trp Trp Ser Ala He His Gly lis Gly His Pro Arg Leu Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG ACT CAC GTC ATG TTC GGC 240 
Arg Ala Ala Gin Lys Gin He Asp Thr Met Ser His Val Met Phe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 
Gly Leu Thr His Glu Pro Ala He Lys Leu Thr His Lys Leu Leu Asn 

85 90 95 
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13 U 
CTC ACT GGC AAT GCC TTT GAC CAC GTC TTT TAT TCC CAT TCG GGC TCG 336 
Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Scr 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Vai Ser Val Glo Val Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Glo Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asd Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Glu lie Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro G1d Ala He Ser Glu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met Glu Leu Leu He Asp Glu Thr Val Ser Ala He He He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
Glu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe Eis Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Lea Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG GGC AAG 816 
Ala Thr Leu Ser Asd Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Val Leo Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asa Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC ATT GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Leu Glu He lie Glu Thr Gly Met Trp Glu Lys Gin Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT An 1056 
Lys He Glu Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 

340 345 350 

CCA GGA GTT GCC GAT GTC CGG GTT CTC GGC GCG ATT GGC GTC ATC GAA 1101 
Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He Glu 
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(9) #$¥4-3 3 0 2 84 

15 16 
355 360 365 

ATG GAA CAA AAT GTG AAT GTC GAA GAA GCC ACT CAG GCT GCA TTA GAT 1152 
Met Giu Gin Asd Val Aso Val Gla Glu Ala Thr Gin Ala Ala Leo Asp 

370 375 380 

CAC GGT GTG TGG ATC CGC CCC TTT GGA CGC TTG CTC TAT GTC ATG CCC 1200 
His Gly Val Trp lie Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro 
385 390 395 400 

CCA TAT ATC ACC ACG TCA GAG CAA TGC GCA CAG ATC TGC CGC GCG CTT 1248 
Pro Tyr He Thr Thr Ser Glu Gin Cys Ala Glu lie Cys Arg Ala Leu 

405 410 415 

CAT GCT GCA GTT AAA GGA AAA TAA 1272 
His Ala Ala Val Lys Gly Lys 
420 

: 2 

ATG CCA TTT TTA TTT GTC AGC GGC ACC GGA ACC GGG GTT GGA AAG ACC 48 
Met Pro Phe Leo Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr 

1 5 10 15 

TTC TCC ACA GCC GTT TTG GTT CGT TAC TTA GCC GAT CAA GGA CAC GAT 96 
Plie Ser Thr Ala Val Leu Vat Arg Tyr Leu Ala Asp Glu Gly His Asp 

20 25 30 

GTT CTG CCC GTA AAG CTC GTC CAA ACA GGT GAA CTT CCA GGC GAA GGA 144 
Val Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 

35 40 45 

GAC ATC TTC ACC ATT GAA CGC TTG ACT GGA ATT GCT GGA GAG GAA TTT ■ 192 
Asp He Phe Thr He Glu Arg Leu Thr Gly He Ala Gly Glu Glu Pbe 

50 55 60 

GCT CGT TTC AAA GAC CCT CTT GCG CCA AAT CTG GCA GCC CGA CGA GAG 240 
Ala Arg Phe Lys Asp Pro Leu Ala Pro Asd Leu Ala Ala Arg Arg Glu 
65 70 75 80 

GGG ATC GAG CCA ATA CAG TTT GAT CAG An ATC TCG TGG CTT CGT GGT 288 
Gly He Glu Pro He Glu Phe Asp Gin He He Ser Trp Leu Arg Gly 

85 90 95 

TTT GAC GAC CCA GAT CGC ATC ATT GTG GTG GAG GGC GCT GGT GGC CTG 336 
Phe Asp Asp Pro Asp Arg He He Val Val Glu Gly Ala Gly Gly Leu 

100 105 110 

CTG GTC AGA TTA GGG GAA GAT TTC ACC CTG GCA GAT GTT GCC TCC GCT 384 
Leu Val Arg Leu Gly Glu Asp Phe Thr Lea Ala Asp Val Ala Ser Ala 

115 120 125 

TTC AAT GCA CCC TTA GTG ATT TGG ACA AGC ACC GGA TTG GGA AGC CTC 432 
Leu Asn Ala Pro Leu Val He Trp Thr Ser Thr Gly Leu Gly Ser Leu 

130 135 140 

AAC GCT GCT GAA TTA AGC GTT GAG GCA GCA AAC CGC CGA GGA CTC ACA 480 
Asd Ala Ala Glu Leu Ser Val Glu Ala Ala Asu Arg Arg Gly Leu Thr 
145 150 155 160 

GTG TTG GGA GTC CTC GGC GGT TCG ATC CCT CAA AAT CCT GAT CTA GCT 528 
Val Leu Gly Val Leu Gly Gly Ser He Pro Glu Aso Pro Asp Leo Ala 

165 170 175 

ACG ATG CTT AAT CTC GAA GAA TTT GAG AGA GTC ACC GGC GTG CCC TTT 576 
Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 
180 185 190 
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(10) 4#BB¥4-3 30284 

17 18 
TGG GGA GCT TTG CCG GAA GGG TTG TCA CGG GTG GAG GGG TTC GTC GAA 624 
Trp Gly Ala Leu Pro Glu Gly Lea Ser Arg Val Gtu Gly Phe Val Glu 

195 200 205 

AAG CAA TCT TTT CCG GCC CTT GAT GCC TTT AAG AAA CCG CCG GCA AGG 672 
Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 

210 215 220 

TGA 675 



;vrf>&75 / h 7 >x 7X7-tfRtf/xtexX 

X ^ yi7~? >ttfi S ys t em- IP 1 us £ Jfl ^X^ffcZtlfc 

[0 0 3 2] ^fcirlBcD^rtK^UtfA^^U^A ■ 77 
/UM J - 2 3 3<0$fefc#DNAa>£&#£ft£#fg^ 

717 -If RZf/XterXtt t* 

B«io-»©*ia30«*©<a» tBift^nT^T t> & < x 

%m<Db ioAbi oDifri:^$tl5. 
[0 0 3 3] *f&W<Db IoAbi oDKHii* n»J 

n u ^§i«e^Tvy ^ / ^)^>my ^/ h7>x7 

17- if R /Xte^X 7^:* fcf;*^ > v >-fe * -if (DiS 
[0 0 3 43 *%W<Ob i oA b i oDWf^mX^r 

#K¥2-4 2 1 2^fffl*lCB8^SnTt**:/7X* 
FpCRY3 0 ;§i¥2-2 7 6 5 7 5^^tCK* 
3ftTt^5:7*7XS FpCRY2 1, pCRY2KE, 
PCRY2KX. pCRY3K7» p CRY 3 KE» p 
CRY3KX ;1MPF1- 1 9 1 6 8 6JM»R£Btt3 
tlTV^y7X5HpCRY2Ri;pCRY3 ; <ftBBP9 
5 8-6 7 6 7 9^tlCie«<Z)pAM3 3 0 ; ftMffS 
5 8-7 7 8 9 5*^$8£&«<DpHM 1519; 
B35 8- 1 9 2 9 0 O^ffitClBttOpA J 6 5 5. p 
A J 6 1 l&tfpAJ 1 8 44 ; WRBB 5 7 — 1 34 5 
0 O^KISfcOpCG 1 ;&PJff35 8-3 5 1 9 7 W& 
ffiCiettOpCG2 ; ^ggra 5 7- 1 8 3 7 9 BW3M 
tCje«(Z>pCG42fctfpCG1 l*ft**«rt*«Tf# 

[0 0 3 5] ZLtlZW^X^V^MfflmVHM^?? 



£t>:?t><D##3;L<. ^«^7X5HpCRY3 
0, pCRY2K p CRY2KE, pCRY2KE> 
pCRY2KX. pCRY3K7» pCRY3KE, p 
CRY 3 KX#m8K&ffi3ft*. 
[0 0 3 6] ±I2y*7X5 H^-pCRY3 0£3S 

X CBrevibacterium statioois) I F 0 1 2 1 4 4 (F 
ERM BP-2515) d^7*7X^ H P B Y 5 0 3 

20 7 8 5 U fcJJBBf $X h o I 

4. okbo^xsHoarwiJiattssisMCTft 

*&DNA«ffr«!>DtUU »|EcoRH5<ty 
KpnIT^$ffi2. lkboy7X=H«)^b 
«fl6&8JS«^££trDNAKK-£«Dffl"r. Ctlb 
<Dffi8rtf-£:/7X5 FpHSG2 9 8 (SSiS) 
coRK Kpn 1 B8&fttf s a 1 1 

7*7Xa Mf^pCRY3 0 

[0 0 3 7] ±^7X5 H^^^-^©*58W 

30 (Ob i o A b i oD»rM-©*Ati, «^tf^7XS H 

R»*T?««U ^diC^^^b i oA b i oDi 

JUti"***, *)5:lilSft7^^-DXA©#ft"H 
DNA'J # ~if^3lT£l&2-fr * d t J: 0 fT-5 d 

[0 0 3 8] *#Wfctt. ^lilfie^7X5HpCR 
Y3 0&*IH»*Xho I-CBHS*. *£fc»E1iMR 

40 0 k b(Ob i OA b i oD$rtf"&% DNA'J 

tfTfW**** £ £ ic J: Ofra c 
[0 0 3 9] ^OJ:^»cLTjgj^$tl^y5X5 KpC 
R Y 3 0 IC*J8W©***3»«IS4. 0 k b^DNAWrfr 
£#ALfcifc&*. 7*7X5 Kti. y75;^7M>S 
7^7 h7>X7X7-if2feI/xX5 c ^-tr^>v>-fe 
*-1f ©Bfcfcff WCJBV** £ <h;0*T£ 7*7 X 

£ H(D-OTfe0v *Mf^«^la^^7X^ KpC 
R Y 3 0 — b i o3t^lfc„ 7*7Xi Hp CRY 3 
0 - b i o 3 ®&j££-2tiTI£. &iB^*&09 3 Rt*4 tl 

5» *^T$6iwBiBtaMrs. 
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[0 0 4 03 JKDt/^X^ FpCRY3 0 -b i o 30) 
SWb J oA b I oD££frng*^*ffl®[*9T«8 

»siir«ft^5X3 h** te£«£&ic3*ALi£*-r* 

[0 0 4 1] *%WlZ£Z>7yX* KTJ&Klg&LS* 
LTtt. 3 U *!!!■■, mJLXSVWn*? 
T-U^A • 77/UMJ -2 3 3 (FERM BP-1 
4 9 7) * ^Utf/t^'J^A • 77AAM J - 2 3 3 
-AB-41 (FERM BP- 1 4 9 8) , t/l'tfA 
^r'J^A • 77/UM J -2 3 3 -ABT- 1 1 (F 
ERM BP-150 0), ^Hf/Wf'JOA • 7^ 
AAMJ-2 3 3-ABD-21 (FERM BP-1 
4 9 9) »G«**fSt'l*. 

[0 04 2] &*5, JigOFERM BP-1 4 9 8W 
FERM BP- 1 4 9 7(Dltt^tLT 
D L - a - 7 5 7 K»if^*«lffiWt'##$nfcX^ J 
-;mflStttt^«|-p*S 59-28398-^ # 

tt»3<^4MMR) • FERM BP-1 500 

<OUVM* FERM BP- 1 4 9 7 <Z>g#£fl#ci:L 
ft: L - a - 7 * J h 7 > X 7 * 1f»IBtt*JMft 
(&PjB8 6 2 - 5 1 9 9 8^i#I) . 3 £ 
fc, FERM BP-14990WtttFERMBP- 
1 4 9 7 0ltt$ffitttLfcD-a-7^yiKrrS 
l?*»tt*ll«-e** (MHIB6 1- 1 7 7 9 9 3 

[0 0 4 3] ^n^OlS^ifeCDffitC, ^UtfA^xU^ 
A * 7>^-7Y^X (Brevi bacterium a toon i agene 30 
s) ATCC 6 8 7 1. I^ATCC 1 3 7 4 5, I^AT 
CC 1 3 7 4 6, ynf/t^xU^A •7 f /ty*^A 

(Brevibacteriun divaricatum) ATCC 14 0 2 0, 
^I/tfA^^U^A • 7$ h77-;<>*A (Brevibac 
terium lactof ernentum) ATCC1 3 8 6 9, 
A^x'J^A ■ tf)V#$tlLk (Corynebac terium glutan 
icon) ATCC 3 1 8 3 1 fcLTJHV** 

[0 0 4 4] fcfcfr^tLT^Vfcr/t^y-ytfA • 7^ 
A'AM J — 2 3 3 6*<0®fc£m>S#3\ *Mfc*fff 40 
WT^y^Xa FpBYS 0 2 (#W0B6 3-3 6 7 8 

7^^s#jfti) mtcsi#BJB?***£*f& 

SOT, *©J;-3fe*&fcHt. *i«c<t07*7X5Fp 
BY 5 0 2$:8i&?Z>Zttm$iLl,K 51*7? 
X£KpBY502 &**-r**tti: LTtt, WAtf, 

t>«JtgTfc*U A^WtC^-r^^t^aJflgTfcS 
TBact. Rev. 36 p. 361-405 (1972) #J8] . ±^75 



1^§B^4-3 3 0 284 

[0 0 4 5] ^HfWfU^A • 77AAMJ - 
2 3 3CD&WCT^CIfl»r4il*©7^U^>*U 
>3? (»&: 0.2-5 0ug/DD fclXttX^i^A 
5 H (Mm : 0.2-50 ug/ml) ^£-&tf#ift 

*524^m»3 5lCTi§*-r*. 
*««€»RSW3S*«KllE#l/* »53 5'CTtt2g^ 

ffl»ff*ffK ^77^HpBY5 0 2«^ntT 
^«Mc$X«?Te. CCO^lCiOy^X^ F P B Y 5 
0 2)^^Snft:^WtfA^x , J^A • 77^AMJ - 
2 3 3fi#®ftj&t86*lS, 

[0 0 4 6] ^coiatcLT^^n^^Wlf/^-rU^ 
A • 7^AAM J - 2 3 3 &3fcM#^©t9SiI:/7X£ H 

[Satoh,Y. et al, Journalof Industrial Microbiolog 
y, 5, 159(1990)#M3 • 

[0 0 4 7] ±B©J!ftt"C«ttME*b"Cft6n*i?75 
y^;l^>&75/ h7>X7X7- fefRtf/Xte^ 
X 9-* V * > 5/>-fe * — S 3 U ^fi« 
ft HAtfrUtf/t^x'J^A • 77AAMJ -2 3 3 

[0 0 4 8] **fttt«ft *t«£^£^tr& 
>^-^A, ffifl^V^n^A, ^7>^-^A. m 

Mm&tvrn, «&tfy>i>— *ir*u9a» u>« 
-**jbu^A. a»^^*^^AWffit»sns. c 

otetc^yh>, P^x^x, P^x^x, >xx< 

[0 0 4 9] as, «AS». 

W^frTfC *52 0-4 0t:, »^L<«2 5-3 5 < C 

#£L<tt7-8tfifiTf?^ ^ft^OpHOPSttKX 
tt7^/7 U ZmtoLTft -5 ^tOTtS, 

[0 0 5 0] *«HMftl«a>gi*aR«ft» t #£b<W:l 

-5^S^, StC^^U<«2-3^S%-C*-5. ^ 
fc, iS«»Wtta«1^7 0Hi:-r*CA:3a«T#, ^® 
»|IBtt3BIHTftS. 
[0 0 5 1] Ci3!)J:5"t:LT»en-5«**36>&a'fc# 

[0 0 5 2] ^< tT««$nfc^il 
Lfc<g^fdt^T^75y^^^^f>K7ay h^>X 
^x^-^R^/X(itX-rX5 1 ^e^-7 c >y>-ir^--tf 

[0 0 5 3] BW|:i*?lCft**nfc, ^7^ ^^^^=T> 
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3 14-3 3 3H^#Ji] fc«"r*C£fcJ;!K flT#A 
<DS£©£#fiL;£:&, Coomassie Brilliant Blue R- 

0!l;ltf77^v7lt$l Ultro Scan XL 1f- 

[0 0 5 4] ±i2<D$D< v75/^7^zr>g6T5y h 

[0 0 5 5] *9Mffl»-Ctt, ^UfA^U^A • 77 
AAMJ-2 3 3frb>>7^/^;!/=/>&7^ / 
y x 7 x 7 — tf 2fetf x X If > » -fe * - =1 
- HI - -5JS^ (b 1 oA b i oD) S'&trDNABr 

^^i;<yVtf^^x*J^A • 77/UMJ- 2 3 3ft 
*»a«AI. &&&&IC<fc*v75/^7;l':*>&7 

yi/ Wf'J'H • 77A'AM J - 2 3 3 fi^ft 
[0 0 5 6] U*ffllMtt. 3U*/t^x>J 

NA©*ntta9t*o, ##fc3B»«:«44in?*^jittt 

W^^"C&S (Report of the Fermentation Research 
Institutes No. 55. P. 1-5* 1980, International Journ 
al of Systematic Bacteriology Vol. 31.P.131-138, 1 
981MO . 

[0 0 5 7] tf*^>»*tt©3U*MM, 09 

ftf^UbT/^xUf* • 7 7/UMJ -2 3 3 (FE 
RM BP- 1 4 9 7) , -JVMnpT-Wlk ■ ?2 b 
77-^>^AATCCl 3 8 6 9*5«fctf:3 ij^/t^x 
U^A - 1 8 3 1 IC^T, fcf 

£:t?>6*tt*nW&IU* (Journal of Bacteriolog 
y. vol 112, j>830-839, 1972*5 .fctftourna I of Bacteri 
ology, vol 94, P2065-2066, 1967$flB) 
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22 

(Journal Bacteriology, vol 96, P515-524, 19 

68#$» ic<to, ^<r>\i^y^mm^D^xm^ 

bfeis*. cn6 3a©BH*iM«ictr^u;wcoA^ 

>-fe^— tf*3-H-r (b i oC) *5<fctf7- 
3r h-8-75/^^;i/zf>R>'>x^"1f^3-r : -r 
(bioF) ^atT*D, **:4><£t> 
7, 8-^75/^7W>ll75yh7>X7X7- 

H-r^ae? (b \ oa> , rx^t:tf> 

v>-fe*-if£3-F-tS&fcT (b i oD) *3<fctffcT 
itf *^>~»-fe* — tf^a-HT^ae^ (hioB) £ 

[0 0 5 8] cns©**sii*Antf* ^nf/^f 
^#«$nfc^75y^7W>S7a/ b 7 

1f*3-HTS*fiT (b i oA3i^/Xlib i oD) 
**»DNA»ffrt>*389!©IBB»rd*n, #58 

A'^U^A • 7^/tAM J -2 3 3KJ©£-$\ nU* 

[00 59] 

[0 0 6 0] 

30 (a) 3u*ann«€**rrstf*5 i >x2***iiS7 r 

¥d**»A«Jft (KA:K*2g. <NH*)»S04 7 
g, K2HPO<0.5g, KHiPO* 0.5g, MgS 
O4 0. 5 g> FeSO« * 7HjO 6mg, M11SO4 
•4-6Ih06mg, Si§I+X2.5g, #-tf5/&5 
g, tf^>2 0 0 jtig, mm3 L 7^>2 0 0 ug. tf)U 
n-X2 0g, M*lUyh;W IVybMZ* -JVM 
/\^f'J^A'77AAMJ-2 3 3 (FERM BP 
- 1 4 9 7) £tl®l/TO. D. *^2.9iC^:^^T 

JER:^^2g, (NH#)zS04 7g, K2HPO4 

0. 5g, KHiPO* 0.5g, MgS04 0.5g] 
T2uH«c^L^c C<D®#:&1 0ml^BM«af^{C®» 

1, mm&* 5 oncsftSbTisv^tr 

tf>MC^ (S9?s0.2%, fifEK7>^-^A 
0.7%. KH2PO4 0.05%, K2HPO4 0.0 
5%, MgSO* • 7H 2 0 0. 0 5%, F e SO4 • 7 
H2O 6ppm. MnSCU • 4— 6H2O 6ppm> ^7 
5>-HCI 10 0Mg/'J7MK t*^a>*7^ 

5^ -tr-r mttifs. y®o. 1 %, ^jvn-xo. 2%, 
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1.0%) kssjdu mw&, ^w-h^u sifcu 
it. 

[0 0 6 1] f5|«lCbT, yHf/t^xU SA - y?rt 
AM J - 2 3 3 (F E RM BP-149 7) (DftbD 
\Z. ?U\ZrW7VVi* • 7^h7T"^>^ATC 
C 1 3 8 6 9. a'JWfU^A • iOl^ 

^AATCC 3 18 3 1 £#ViT#ScDn 'J^aMtt 

(b> vtt>&&^wm&mit<»immm 

[0 0 6 2] ±12 (A) m-CftikLlZ* 3g03iJ*a 

*>l«tt*lli«MM*tt. XvX»Jtr-nU (Esch 
erichia Coli) R 8 7 3 (b i oA4) % 8 7 4 
(bioF12) , f^R875 (b i oB 1 7) , 
876 (bioC18) , |^R8 7 7 (bioDH) 
T$>% [ ( ) ft\t&®ti:<D&fc?m (Genotype) £^ 

Journal of Bacteriology, vol 94. p2065-2066 (1 
972) » Jooroalof Bacteriology, vol 112* p830-839 

(1972) mm) . 

[0 0 6 3) zn$<»}f*?>m&&±Mm&&fc£^ 

[0 0 6 4] *fittKlft0>ttX» r/Hf/t^U^A • 
77/UMJ-2 3 3 (FERNBP- 1 4 9 7) % ^ 
Ut7^^>J<7A • h77-^>^AATCC 1 3 
8 6 9, □•JWf'J^A • W5MATCC3 
1 8 3 Ut &ffitfc&» Iyl'JtT OUR873 

(bioA4) . [^R8 7 5 (bioB17) , RR8 
7 7 (b i oDl 9) RR874 (b i 

oF12)v PIR876 (b 1 oCl 8) SflttLttft 

m\z7, 8-^r5y^7W>ii75yh7>x7x 

5— trfta-HTSlieT (b i OA) , yX^tlf* 
f>i/>t^-«3-Kt*iW (b i oD) 
tftf:*? 1 tfJfen-H-rsae^ (b i o 

B) £^LT^*£<h*^Sj&>£fcofc. 
[006 5] 

[^Jfc#j2] ^Hf/tfrx'JfrA - 7 7A*AM J — 2 3 
3 l^yy ^ /^7JU=f>R7 5 7 h7>X7X7- 
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^ ^t?DNAj|t (b I OA bi oDg fn-) <P? P 

(A) ^Hf/X^T-U^A • 77AAMJ -2 3 3<Z>3: 
DNA0MW 

A Jgifi [tBtt :I$2g, (NH« )i S O* 7 
g. KiHPOiO.Sg, KH*PO« 0.5g, MgS 
Oi 0. 5 g, FeSO« • 7HjO 6n«, MnSO< 
• 4-6H»06ng. »§I^X2. 5 g, *-*fSy&5 
i0 g> tf*^>2 0 0iig, £8& L 7$>2 0 0ug* V)V 
n-X2 0g, «*l'J!yh;W lU^MKC, ?V\Z 
V^T^J^A • 7^/tAM J - 2 3 3 (FERM BP 

- 1 4 9 7) SttftttftnftMTttHU 

tfl OaMNaC I - 2 0 mM K U XfiffiBi (pH8. 0) - 
lmHEDTA-2Na2gfcl 5ml£misfc. *fc:/n 
^±-ifK^ Mtaftfttl 0 0ag/ol(r&SJ:5lr 

a&fiiiu 3 7"CTi^ra«SLfco 3&icFx5/mm 
* h u a o . 5 « <t 5 ic&an U 

a? s or-c6i»iiB«fiUT«rtiLfc. commmiz. mm, 
©7x z naft)v&mm&&mis* mu-cio 

#m&*-PiMzmb5\,1t&+ ±&&3rt>&M (5,0 

ooxg, 2om io-i 213) u ±mmft*# 

StU &&±MJ9A£0. 3Hti&2>£?\zWimLlt 
^ 2fggcDX^/-;v$^<Di:*D^^ *B£X 

^y-;n©ffli:^tsDNA$^7^j*'C*ti 
7 0%x^y-^tt^Lm s&Lfc. ftsn 

fcDNAII 1 0 nM h U X&3rft& (pH 7.5) -loMED 
TA • 2Na^5ml$JnA, 4 < CT-&#BU &A 

[0 0 6 6] (B) &&**<Z>flUI 

±gS (A) Iti/Siyi/e/^fU^A- 77/UMJ 

- 2 3 3<D4DNA9 0 /il^MISBIfS a u 3 A I lu 

C©U^»DNAi:3X5HpWEl 5 Uh7^y 
->^S) ^K»SliBamHITmm &'J> 
KMiltt)0$ig^L. 5 OmMhUXSarfc (pH 
7.6), 1 Oali^rfrXU-f I — ;k ImMATP, 1 
OmMMgC 1 jR^T4DNAU^f-1?lUDitC!)^^ 
^ (#J«^<D*S«S«l«S-r*S) . 4tTl 

[0 0 6 7] (o tr^>*^icii^rsfii^^u 

±gE (B) «Tit3X5 H«B«*fflV\ iEXyXU 
b7 • 3UR8 7 3 (b 1 oA4) «c$Jf$S3»XL. 7 
>tr->'J>5 Omg&^tJS^iSffi [K2HPO4 7g. 
KHjPO. 2g. (NH 4 )>S04 1 MgS04 

- 7H,oo. ig, *if^/Ki 0 g, y;pn-x2 g 

ftzfimx 1 6 g£&®* 1 u y h;nc^] tcife^u 
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A invitro Packaging Kit ^JB^TfrOfco 8J&±4>& 

pWE150fi$8. 8kbcODNA»fmcini^ g£W 
3 0kb(DDNA»rM-^«6enfc, #nXSF£pWE 
1 5-b I oAt#45tL 

[0 0 6 8] (D) b i o A b i oD^C^X^ 
H pBluescript I I ^,<D*)-~7 9 u—~y 7 
±12 (C) JBT^fcaXS FpWE 1 5-b i oAl:^ 
^n^5DNA^A»flt«#93 0kb^±^<, 3lfflfcrCfc 

%ft#>\Z* 7^X5 H pBluescript I I <Xh7*5*— 

717- tffttfxX^h'^VS^-fe*-- F 
(b i OA bioD) £-&trDNABrtf-£ 

[0 0 6 9] ±12 (C) JiTifc^X^HpWE 1 5- 
b i oA£f&ng#*Sa 1 I XWmVtchOt, 
5 FpBluescript I I «MIBII*S a 1 I TSJBrbfcfc 
COfcil^U 5 0mMHJX8#f8t (pH7.6), 1 OmM 
^tXHh-JK lmMATP, 1 OmMM g C 1 
tfT4DNA'J^- tflunit(D&/£5r£^&nL 
<D«gKt&|$«&T&£) , 1 2TCT1 5R»HQKJ6S 

[0070] #£nfc;/5x^ H«««fflv». SHt*^ 

v£A& (Journal of MolecularBiology, 53, 159, 19 
70) i:^IyX'Jt7 0'JR8 7 3 (b i oA4) 
*fc£^5?fe&U 7>tTxU>5 Ong^dtrXKttJi 
[K2HPO1 7g, KH2PO4 2g, (NH^S 

o< ig. Mgsd • 7HiO o.ig, %*f$;m. 

£3 -fyTs^ HpBS-b i 



5& 



*10g, ^3-X2g&lft$E^ Hg^IS^ClU 

[0071] c<omi&±0±^w^mz^Dm^m 

H^^ISif^^cfcDWWU 7#D-xy;M8&fcIb£ 
ffit^T^/i:t^5, 'fyXS. H pBluescript I I (D& 
$3.9 5kbC5DNA»fM-JCinA, £3 4. Okb£)J$AD 
NA&fr^fc^nfc,, CGD^X^ F£fflV>, ±E;* 
tfefctt^lMBX^X'J fc7 • 3UR8 7 7 (bioDl 

ffi [K2HPO4 7g, KH2PO1 2g, (NH4) 2 
SO* 1 g, MgSO< • 7HiO O.lg, ^Jlf^y 
il0g> ?)Vn-X2gRTfm3i\ 6g£&g*l'J 

[0 0 7 2] rcO^ffi±©*W«c*^(C«t0^«« 
U S««tcfcO^X^HDNASaffiL, St^X5 

ffl^Ti^ct^5, XS'X'J t7 • 3UR8 7 3 (b 

i oA4) vk&mnmiftfrzmztirc'j^z.s vt± 

20 <H«t, 7^X5 F pBluescript I ICD&*2.9 5k 
bODNAfcrtf-iCiDA. £2i&4. OkbCDifADNABrtf- 
#&fc£tlfc., ^3Jft4. 0kb4>DNA»rtf-£&gCD$ 
K#^^^J»r Lfc t IT ® MHl»XmattJfc& J: «K 

®DNAff)VoMI»*iiDKjA«B£Hl^-r. £fc 

[0 0 7 3] 

oAD4 



Hindi I I 1 
Xho I 2 
BamHI 2 

±EO«B»*lC*D»«^»6n*^XS H^pB 
S-b i oAD4£ffr£L£:. 

[0 0 7 4] K±©**J:D. fcHBBMSSa 1 ITSJD 

-iftxx^t:^5 i >v>-fe^— tfsn- F-r^xe 

4. Okb^DNAWrM-^^^dt^T^ 

[00 7 5] 

[^Jl«3] b i oAJkXSb i oDtPi&ag^ftfc 
(A) fI/-*>3>5^>K©^iJ 

(C) ^T^^n^y^X^ KpBS-bl 
OAD4 3 0 ug&MffiWtMX b a I £#3V>T, 3 7 

lf5IB£i&tC<fcD«t&rL*:« 7 5 

1 S^frllBl&LT, *liBP**5teea«fc©^, ImH 



®miKV>±%Z (kb) 
6. 95 

4. 25, 2. 7 
3. 75, 3. 2 

thio-dNTP£2uU WJ—l&Vx (klenow fr 
agnent) Sunits^iJPA^ST 1 0ftmfc&%-&rc<, S 

Mt{^l©7iy- ^/^nnakiw* (1 : l) 
4(7 (&Sfffr£$fflbfc<D-fc, 2. 5f&ficox^y-;v&iiDA 

DNAfcfctSSttfc. ft&ftftft. XSttftU DNA 
£@JRUfc. C©DNA^*U ^!8»^EcoRI 
T3 7t;ilMnEJ6fcJ:DW»rL&. d^ffift^&PI* 

®7X;-Jl//^DO^A (1:1) TDNAfcififcti 
2. 5f&S6DX*y-^£;fJD;iDNA£*tJ£ 

Sit. mi&mt* DNAfciePKLfco 
[0 0 7 6] if.nfcDNA>&l 0 OmI^Exo I I 
1 A*7 7 7~ [5 0 mM Tr 1 s-HCl PH8.0, 
lOOmM NaCI, 5oM MgCIa, 10 nM j& - 

50 *)Vji~fhJ^$ izmMLtz. :«DNA^ii: 
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1 8 0units<OX*V;*^7-if I I IXtotLtfJlT- 

it. commziftmzi owi?t3i>*>:/u>^u 

^ ©Ipfl&bfc 1 0 0 u \<DMBX9\/T— Vny77~ 
(4 OnM#»:*-HJ#ApH4. 5, 1 0 OnM NaC 
I, *^Jg*ftlA, 6 5t\ 5# 

m^aiciox^y ^^i^7— t>i i iz&mztt 

<0^3 7TClcb2U 5 OnnitsOMang BeaDX^U7 
— tf£JO* 3 0 >^ol^- h b&o l^ttco 1 On 
M Tt 1 s-HCI-lnM EDTA«9?07Xy— )V 10 
Tl®±fll^^nD^A/-fV7^^7^=l-;V (2 
4 : 1) TIE, DUAtttt^timthlsTc, ±m&%\ 
CD^a-^fc^U 2. 5 «*<OX ^ UD 
^(BUTttJe^HiRb, 7 0*X*/-^Tifc#b&(0 

[0 0 7 7] §6tlfcDNA^ 5 0/xlCO^U/- (k 
lenow) tmy*7T— [7dM Tris-HCl pH 
7.5, 0. InM EDTA, 2 ObM NaCK 7mM 

MgCli O.lmM dNTPs] \zmmZ#1t&, 
2units(0^/~8rfr£;!g];L, 3 713, 15^> # 

^i^-hit. c(Dmmz2. smmwiL? 

[0 0 7 8] H£n*:itJ8£4 0|ilOTE/Vy77- 
KMBU 1 ObM W*7,V4\ — ImM AT 
P, 1 OmM MgCU*5«fctfT4U#-- fef5 unitsCOfc 
«»*WlDU 1 2TCT1 5«^$^Ste. 

[0 0 7 9] ^tt&DNA^X? 1 *-*^, Xy 

X'Jt7O'JJH109 (£©&&) sMtcau 
7>tfv-U > (5 0ng/ml> mLBM [1 Og 50 
Tryptone, 5g Yeast Extract, 5g NaCI 16 
g agar per It] lCf&^Lifc. 
[0 0 8 0] 4fLfc3D--J:Dy7X5HSitfi 
b, FDNACO^SfcLe^, ^>"^-hCO 

*€T£#2 0 0bp-4kb£Ti|l&2 5 0bp^^t*2 O^n 

[0 0 8 1] f^«(CbT5Sttl«J<O^D->tCOUTt>2 
0*D->3fcLfc. 

[0 0 8 2] (B) ri/—>3>^a^>ht: t fc^ 

±3B (A) «T#fcfl/-y3>$a-^>hy7Xi 
F£, «JkM10> (D) WC^T*SlCt^oTXvXU 
v7 * 3UR8 7 3 (b i oA4) **J;tfR8 7 1% 
(bloDn) £^«|&fcU 7>fc^>U>5 0mg£<& 

CfS&fcJfi [K»HPOi 7g, KHaPOi 2 g, 
(NH*) 2 SOa-g, MgSO<»7H,0 0. 1 
g, #tf$/&1 Og, X2 gRt/3|£^1 6g 

[0 0 8 31 Ccoi&Jfei'MO, ^S«cCO^W$^^^t 



£IM*<0*B«ltt£glKfco *<O*gj|£02l;:7KT4. 0 
k b<BDNA0m-CO5-£, £ffl^*gcD£)2.4kbCOD 
NA»?>tJ:tC£^eb 1 OA, b i o DCDJBlC&^itG 

[0 0 8 4] (C) y7$;^7M>K7^/h^> 
^7X7- tf^J-H-r^a^T- (b i OA) tOiggg 

£1609 2 to (D) :®T&£ttfc, v7^/^;l^>& 
7S J h 7 >X7X7" WrXf tHtf >*»t 
tf£ a -FT Sfcfc^ (b i oA^b 1 oD) & 
^tr£3 4 . 0 k b CO® 2 CitD N A»rM*cO 5 *>, 
£«l;fc*Scofcj2. 4 kbcODNABrmc^T, %m\ 
3 CD (A) JST#e>nfc4 O^D-XO^V— >3>a 
^-^>h^656tcSttetfci 7^a-> (02+tC 

^xT^v^P^FBMSft (dideoiych 
ain termination j£) (Sanger, F. et a!., Proc. 
Nat. Acad. Set. USA 7 4 , 5 4 6 3, 1 9 7 
7) £cfcDfc£Lfc„ 

[0 0 8 5] ^co&SEWKtt. H 1 ®t»IKjfti&HE£ 
^LifcS a c I ±ffd*&D rail, B amH I CO^fpJ 
(C|pJoT-OCO^^^^--y>U-^ >yyv-K 
BamHITd5^6Sal KO^lZ^Xho— 

[0 0 8 6] CC0-O<D^--^>»J— 5 s >f >!fyU—A 
CD5^ Sac l8B^r<301 3 3-1 3 l«[S±^cofjgK 
H ^>U-^ >^7U-AC0 

ft&frb* y75y^7^>K757 h7>X7X7 
— tf£=!-FT*}tfcT (b i OA) tt, i[fi2K^#^ 

lT^bfc£gffi#I£;rr*4 2 3C07^/K£3-F 
T* 1 2 6 9(DiSS>t#<i:0«l^3nTV^Ci:^^^ 

[0 087] BamH I SMfcco 1 1 3-1 1 5& 

S Rfcco»iiR!B&3 K>ATG(C«ft^T2 2 4tOn H> 

xX^^tf^>^>-fe^-^3-KT^Jte 
f (bioD) II ^IBg2^#^2T^Ufc*»E^ 
#T* 2 2 4 CD7 * FT* 6 7 2 <Z)£g*fr<fc 

[0088] 

[£»0f4] 3U*gfflgftT%gbfc%%:/7X5 F 
^^-pCRY3 QcO#j£ 

(A) ;/7X5FpBY5 0 3co§8!a 
^7X5HpBY5 03H ^P-tT/^xU^A- 

X IF012144 (FERM BP-251 
5) frt>fttikHWtftttmi OtXyfrhXO??* 
5 FT*D, -9 5 7 8 S-^SlCgE*©^ 

\zLxmmvrz. *G&mmAmw [R^2g, (nh 

OiSOi 7g. KiHPOi 0.5g, KHaPOi 
0.5g, MgSOi 0. 5g. FeSO« ♦ 7HjO 
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6mg. MnSO< • 4-6H*0 6mg. »SX^X2. 

5g, #if5/&5g, t:^^>2oo//g, mSi^r 

1 F 0 1 2 1 4 4 £#»J#|gmJ8£-C#£U 

mtbit. m*>wtm&£i ow/nwmmtz*)VT-& 

Z-StstemWi [2 5ic§lb'JX (tHD^f^) 75 
lOmMCDEDTA, 5 ObM501o— X] 2 0 

■itMU 3 7rrii$ra£jfc£tf*:. BBWfcTA' 

^'J-SDSift [0.2NNaOH, 1% (W/V) SD 7(7 

S] 4 0al£S&lfPU •*#£SftLTS«lrCl 5# 
B8#KLfc. $C\Z* [5 
M^K^'J^A^6 ObK SKI 1. 5 ah ^2 8. 
SmUDM&ffl 3 0ml£&flnU 3*5»«ftLT^e** 

[0 0 8 9] JM*±«Si*iC?fflC»L. AWXOft 

n» 15,00 oxgcoja^«ic*^t. ±s&£# 

[0 0 9 0] £ft\z§&<Dyx;—)i'->7ua&)U&m 

■ bfc«, U IfiTTSm 15,00 

*©X*/-^*ftI*.. -2 0rTll9NM& 4*0 

t i o #m> 1 5 , o o o x g q>m<b&mizM% turn 
c o o 9 i ] ttaettEEejk& r^mmm thuxi 

OnM. EDTAlmM, H C I tCTpH 8 . 0 iCsflS?] 2o1 

E&Wmi 0 Onlt^ib-fev^Al 7 0g^jg^fc 
ffl 1 Salt 1 Offlg/nlX^^A^DV-f FffSfrUni 30 
SlPAT, ttX&l. 3 9 2 g/ml^-&t>-&fco 
&£12t:*C4 2Bm 1 1 6.0 00XgCO&>i>#8 

[0 0 9 2] ^SHpBY5 0 3B«»i!BJl:± 

O^^TT^rW/tVHtL/T^l'ifflSn-5. Z.<DK 

^7X5 F p B Y 5 0 3 *dtf»M**»fc, 
[0 0 9 3] *ViTC©»iBJS^«©-f V7*)VT)l> 
3- J ll/T4r5I^31UTX^^A^D-7-f F&iMHH&c 

^iCLTHStlfc^XS FpBY5 0 3ft*tHMHK 
C 3 Kl«:>- h U •> A»ft£&»fc£ 3 OnMfcifcttn b & 
2teSX*/-;P£idJ;L, -2 0'ClM»|Bb 
1t. H<Dmm&l 5, 0 0 0Xg®gfr#ttiC3WtTD 
NA£itPfc£i*\ y7X5HpBY5 0 3S50//g^ 

/Co 

[0 0 94] (B) 7*7X$H^^^-pCRY3 0O 

7*7X^FpHSG2 9 8 (£«&&) 0.5tfg£MB 
»^Sa l I (5unit) £ 3 7TC 1 MmraSd^ y 7 50 
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X5 HDNA^I:^l^ 
[0 0 9 5] mm (A) flTCWMUfc^XS HpBY 
5 0 3 0 2 ug\zmm»mXho I (limit) £3 7<C 

[0 0 9 6] ff#0>^7X3 FDNA##&£&£U 

0mMHJX&#fcpH7. 6* 10mMMgCl2* 1 OmM 
ztttAUj h—JU* laMATPacXT4DNA'J^- 

•Klnnltfcft*J:3lc*J5WE)'*aMfcU I6t;-r?l5l$ 
WfiWUfc. COiWSfflMX>'JUt7 • a»J JM 

io9a>ifT>ht;i/ &wnaii/fc. 

[0 0 9 7] JgK£l«*te3 0 ug/al («»»&) <0 
**V>f5/X 1 0 0 Mg/ol (&»»&) CDIPTG 

H V7"o^-^-D-ftf7^ hfcf^/i'F) . 
1 0 0 wg/al (M»«&) ox-gal (5-^n^e 

y^F) «^trL«« (KU7 r h>iog, m»x*x 

5g, NaC 1 5 g&tf*S*l iJ7Hk pH7. 2) "C 
3 7 < ClCT2 4l$W«*U £W*<h LTfc^nfc. £ 

^^7X5 F£7^;*7'J-SDS& [T. N 
aniatis, E. P. Fritsch, J. Sambrook, "Molecular cl 
oning M (1982) p90-91#J8l] fcAOjfiffibfc. 
[0 0 9 8] -^OltJR, ^7XiFpHSG2 98©S 
a I iaftC^Xa HpBYSO 3*3fc£>tt4. Okb 
©^^tjpx$n>t^^X5 FpHSG2 9 8 -o r i 

[0 0 9 9] *©H«©*tt€rffilr^ ffofc (A) J^T^ 
^n^^^X5 HpBY 5 0 3DNA£ffcafKI#s|&Kpn 
I WEcoR I £Tft9LTff5n&iti)2. lkb^D 
NA©rM*^±S^X5 FpHSG2 9 8-o r i <DK 
pn I JfctfEc oR lUmz^U—->^fhs ^7X5 

h^^-pcry3 o&mmvit. 

[0 1 00J 

[^IM5] y^X^ HpCRY30-bio3 <PffjaE 

^J6^2-C^6n^y^X5 KpBS-b i oAD4(5D 
5xtg^©|S»3fi5S a 1 I £5unit/B^T3 7*CT1^ 

msj&zwmvtzhvt* ^jsw3T#6nfc^x 

5 HpCRY3 001 tig&mmmmxho I ©limit 
%m 3 7 TCT 1 »W£jB*-&5>* Lfc t>CD^S^ 
U 5 0mMhUXlgW?gr (pH7.6), 1 OnH^^X 
Kl — ;k lmMATP. 1 OmMM g C 1 1 &£X*T 4 
DNAU^f-ifluniKD^^^JDb (ftjft^tiDMJt 
ttlS«f»ST*^) , 1 21CT1 Sl%mBU&t<itt&&tS 

t7 - 3UR8 7 3 (b i oA4) «c^^H3E^L. XJ 
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7g, KHtPO* 2g, (NH^hSOi 1 g, Mg 
S Oi - 7 Hi O O.lg, 5 /& 1 0 g, >f)Vn 

-x 2 gW*^ i 6 g i >j y hucjmh ic 

[0 10 13 C<D»»±©^#«&#ttfcJ:D«#*« 
U g*i&£D:/5X* FDNAfcffitiJU i^7X$ 

ffl^Ti^/5:i:5, ^7X5HpCRY30©K 
8. 6kb<7)DNA»rM-tCjinA. 4. OkbOj? ADNA 

[0 10 2] ±I2<&&< iitIS tlfc 75 X= FDNAfc 

[0 10 3] JgRCat*. «»/^;UXtt*«UTffO 
fc. ^HA^x'J^A • 77A'AM J -2 3 3 (FE 
RM BP- 1 4 9 7) ^7X5KpBY5 0 2^ 

£10 OiBl©l»gBA««!"C»**JitaJB*T««L» ^ 

nv'J>G$ia-yh/ollc^^<t3I^JaLT, £ 

^4 ;/7X^FpCRY30 



*B#*2 0BlO/t/bXfflS« (2 7 2 mil Sucrose, 7iH 
KHtPOi. lnMMgC 1 t : pH7. 4) fcTft»Lfc. 
* 6fc«ft*a-£?4MBl/T*a6, 5nl<D/WXflIB*(;: 

HDNA**5 0/£ 1 t*B^U *+KT2 0#!B» 

2 5 0 0#;UK 2 5 *t FDKttJfcU /WXfcBHnfc 
3Jc+fc2 0»B#Hl/&. 3 ml OiW A«ttiC» 

U3 oniCTl^f^*^ #*V>f -»1 S^g/ml 
JO (SIMft) £^tfttfE A^i*m:«®L 3 01CT 2 

«re%KM 2 (A) aicB«<JE>*tt€ffi^T^X5 H 

-r. 

[0 104] 
-bio3 



BamH I 
Ec oR I 
Kpn I 
Sac I 
S a ] I 
Xho I 



2 
1 
1 
2 
2 
1 



Y3 0-b i o 3£ft£L*:. £(075X5 

[0 1 a5] 75X5 FpCRY3 0-b i o3 

J 2 3 3-BI03H 3i>mz>< tfW* 1 T@ 1 #3 

2 6 BftT : «im*X 1 2 0 4 1 ^ (F E RM P 
-1 2 0 4 1) t LTSFieSnTM*. 
[0 10 6] 

[%£M6] 75X5 KpCRY30-bl o3(P££ 
S 

lirGOAM&l 0 0ol£5 0 ODl^H^T^Xntl^a 

u i 2 or-ci sttmmm&mhithMz. hhsah 

T»&»mE*7Ui;/t^U'>A • 7 7/tAMJ 2 3 
3-BI03£tfBU 3 0ti:t2 4MSt^ft« 
£frt>fc*. HWCLTHBLfcAtfJfil 00ml£50 
0m)^H£:75XzM;:#&U 12 0tT15M«I 
Lfet>Olc. lml^fcO 5 OcellsCD&j^lc&S^lc 

mu mc< z ox:\zx2 Ammm^omm^ff-D 
it. *ica<?»«UT*wb, *^-t-t 

*»«:5 0 g/ll©»l'&T*llDb&AJS«SRtf*tBlin 
©A*ift&fflViTiMll/&¥««ififc-**»M5U. 3 



laWWrM-co^jra (kb) 

1. 1. 3. 9 
1 2. 6 

1 2. 6 

2. 5, 1 0. 1 
0. 4, 12.2 

12.6 

[0 10 7] *±V-f ^>*Jp*,ttf»|SlD 

30 Ct. -? ft:b-&&75X5 H©af*Oft*tt*«BL 
[0 108] 

5 — tf AtX^X ^ fc^T* > »-tr * -if <hW& 

(Mtmo. 2%. li/ytrAO. 7%, KlhP 
O* 0.05^ KiHPO* 0. 0 5*, Mg SO* • 
7HjO 0. 0 5 96, FeSO* • 7 Hi O 6ppnu M 
nSO<-4-6H*0 6 ppm, ^7i>*HC 1 1 

oo/ig/i, ar;tf^>2 o o //g/i) ioomi£ 

40 5 0 Oml^Hft^^Xatl^a, MM («1^PH 7 . 
0) Lfc&> ^Hf/^f»JW*77/1AMJ2 33 
-BI03I**«IU «Bttfc^;io-*£*IMtt 
2% (W/V) ^^i^lCiJOX. 3 0X;iCT3Bffl«<h 

[0109] ffltLt^7X5KpCRY30-bl 
o3^L^L/WrU^ • 7 7/tAMJ 2 
3 3tt&4gttU H«fc***trOfc. 
[0 110] £<D*8*fc£^£V>i&fcta Model J2 
8 0 0 OrpmTl 0#K. StoU 
50 *l*ffilB#to5icgt;:. 0.5MTris- 
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HC1 (pH6.8) $0.12 5mh 1 0 96 (W/V) 
SDS&0. 2 0 Onl, 0 hX^ J — Jl/£ 0 . 
0 5 Omlfc&iJTJU 1. OmltC^fcrBr*. C 

lmlfc^LT, 0. 0 5 56 (W/V) B P B t 7 0 % 
(V/V) yy-feD— JH£*£f 1 OnMU >&:THJ£A 
&mWt (pH7. 0) CDO. lml£;&DA£t>©£*liffl*S 

coiii] tmmz m-it¥m& m) j»sds 

-PAG^-M0/20-1010», ffl&* 
5 u 1 6 0mA0)3e««T* »6 0#H 

[0 112] Coomassie Brilliant Blue R- 2 5 0(0 
0.25% (W/V) (lEl%<Dm80 &$t*X9J~)V 
(9:2:9, V/V) mM\Z^)V^V-Y 

8:65, v/v) mm i&&m tr«u 

-6^T»D^r <3~5PfflD . jm*ffr&* 
^/-JI^M*-* (10:15:175, V/V) H 

*^>~»-fc:* -if jMMW*t££ £ tiT £ ^ £ fettB 
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J0 



£75/ h7>X7X7- tfMX^X3 1 *t:*^>^> 
-fe^-ifO'&Ste, pCRY30-bio3^U 
H^Hi/^f'J^A • 77/UMJ -2 3 3«ctCifc^ 

[0 113] 

3fc»^(D»r^DNA«rM-«, 3 'J 

^>^>ir^— eSn-F-T^ag^ (b i oA b 
*«W©^XSFSffiv>«c:tlcJ:D> 3'J«ii 
[0114] ^ci>i:5fcbraA*nfc*«w«) 
^I^ty7$ / ^7j^>i7a y h7>X7x 

[0 115] 

mmm m&m^ : i 

E3*Jtf>g3 : 1 2 7 2 

MOft : zzj^m 
F#D5?-:iiW« 
E990MHI : Genoa ic DM 



: 7Ufc7^xU^A 77/U (Brevibacteri 
an f 1 avuio) 
: MJ233 

ebubw* 

30 Peptide 
#£&tl : 1-1269 



EM: 

ATG GAA AAC CCC AGC TTG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Met Glu Asn Pro Ser Leu Arg Glu Leu Asp His Arg Asn lie Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 96 
Pro Tyr Ala Ala Pro Gly Val Arg Asn Arg Leu Val Thr Asn Thr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG ATT GAC GCG ATG 144 
Gly Val Phe Leu Tbr Leu Glu Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 192 
Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leo Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG AGT CAC GTC ATG TTC GGC 240 
Arg Ala Ala GIo Lys Gin He Asp Thr Met Ser His Val Met Phe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 
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(19) #$¥4-330284 
35 36 
Gly Leu Thr His GIu Pro Ala He Lys Leu Thr His Lys Leu Leu Aso 

85 90 95 

CTC ACT GGC AAT GCC TTT CAC CAC GTC TTT TAT TCC GAT TCG GGC TCG 336 
Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Val GIu Val Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Gin Gly His Pro GIu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TCC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Net Ser Val Cys Asp Pro GIu Aso Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Thr Leu Pro GIu Gin He Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser GIu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met GIu Leu Leu He Asp GIu Thr Val Ser Ala He lie He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
GIu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC AH GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He GIu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp GIu He Ala Thr Gly Phe Gly Arg Thr Gly GIu Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG GGC AAG 816 
Ala Thr Leu Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Gin Leu He Arg Ser Pro GIu Gly Gly Gly Val Leu Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys GIu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC ATT GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Leu GIu He He GIu Thr Gly Met Trp Glo Lys GIu Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT ATT 1056 
Lys He GId Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 
340 345 350 
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37 

CCA GGA GTT 
Pro Gly Val 

355 

ATG GAA CAA 
Met Glu Gin 

370 
CAC GGT GTG 
His Gly Val 
385 

CCA TAT ATC 
Pro Tyr He 

CAT GCT GCA 
His Ala Ala 



GCC GAT 
Ala Asp 

AAT GTG 
Asd Yal 

TGG ATC 
Trp He 

ACC ACG 
Thr Thr 
405 
GTT AAA 
Val Lys 
420 



GTC CGG 
Val Arg 

AAT GTC 
Asd Val 
375 
CGC CCC 
Arg Pro 
390 

TCA GAG 
Ser Glu 

GGA AAA 
Gly Lys 



(20) 

GTT CTC GGC 
Val Leu Gly 
360 

GAA GAA GCC 
Glu Glu Ala 

TTT GGA CGC 
Phe Gly Arg 

CAA TGC GCA 
Gin Cys Ala 
410 

TAA 



4$&B¥4-330284 



38 



GCG ATT GGC GTC ATC GAA 1104 
Ala lie Gly Val He Glu 

365 

ACT CAG GCT GCA TTA GAT 1152 
Thr Gin Ala Ala Leu Asp 
380 

TTG CTC TAT GTC ATG CCC 1200 
Leu Leu Tyr Val Met Pro 
395 400 
CAG ATC TGC CGC GCG CTT 1248 
Gin He Cys Arg Ala Leu 

415 

1272 



mmn : 2 

mw&z : 6 7 5 

&^Jtf>S8£ : Genomic DHA 

ATG CCA 
Met Pro 

1 

TTC TCC 
Phe Ser 

GTT CTG 
Val Leu 

GAC ATC 
Asp He 

50 

GCT CGT 
Ala Arg 

65 

GGG ATC 
Gly He 

ttt GAC 
Phe Asp 

CTG GTC 
Leu Val 

TTG AAT 
Leu Asd 



um flavum) 
: MJ233 

20 &m<oftm 

®m*m?&^: Peptide 
mE&W : 1-672 



77AA (Brevibacteri 



TTT TTA 
Phe Leu 

ACA GCC 
Thr Ala 

20 

CCC GTA 
Pro Val 
35 

TTC ACC 
Phe Thr 

TTC AAA 
Phe Lys 

GAG CCA 
Giu Pro 

GAC CCA 
Asp Pro 
100 
AGA TTA 
Arg Leu 
115 

GCA CCC 
Ala Pro 



TTT GTC AGC GGC 
Phe Val Ser Gly 
5 

GTT TTG GTT CGT 
Val Leu Val Arg 



AAG CTC 
Lys Leu 

ATT GAA 
He Glu 

GAC CCT 
Asp Pro 
70 

ATA CAG 
He Gin 

85 

GAT CGC 
Asp Arg 



GTC CAA 
Val Glo 
40 

CGC TTG 
Arg Leu 
55 
CTT GCG 
Leu Ala 

TTT GAT 
Phe Asp 

ATC An 
He He 



GGG GAA GAT TTC 
Gly Glu Asp Phe 
120 

TTA GTG ATT TGG 
Leu Val He Trp 



ACC GGA 
Thr Gly 
10 
TAC TTA 
Tyr Leo 
25 

ACA GGT 
Thr Gly 

ACT GGA 
Thr Gly 

CCA AAT 
Pro Asd 

CAG ATT 
Glo He 
90 

GTG GTG 
Val Val 

105 

ACC CTG 
Thr Leu 

ACA AGC 
Thr Ser 



ACC GGG 
Thr Gly 

GCC GAT 
Ala Asp 

GAA CTT 
Glu Leo 

ATT GCT 
He Ala 
60 

CTG GCA 
Leu Ala 

75 

ATC TCG 
He Ser 

GAG GGC 
Glu Gly 

GCA GAT 
Ala Asp 

ACC GGA 
Thr Gly 



GCC CGA 
Ala Arg 

TGG CTT 
Trp Leu 

GCT GGT 
Ala Gly 
110 
GTT GCC 
Val Ala 
125 

TTG GGA 
Leu Gly 



48 



96 



GTT GGA AAG ACC 
Val Gly Lys Thr 
15 

CAA GGA CAC GAT 
Gin Gly His Asp 
30 

CCA GGC GAA GGA 144 
Pro Gly Glu Gly 
45 

GGA GAG GAA TTT 
Gly Glu Glu Phe 



192 



CGA GAG 240 
Arg Glu 
80 

CGT GGT 288 
Arg Gly 
95 

GGC CTG 336 
Gly Leu 

TCC GCT 384 
Ser Ala 

AGC CTC 432 
Ser Leu 
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(21) 



3 0 2 84 



39 
130 
AAC GCT GCT 
Asn Ala Ala 
145 

GTG TTG GGA 
Val Leu Gly 

ACG ATG CTT 
Thr Met Lea 

TGG GGA GCT 
Trp Gly Ala 
195 

AAG CAA TCT 
Lys Gin Ser 
210 

TGA 



40 



GAA TTA 
Glu Leo 

GTC CTC 
Val Lea 
165 
AAT CTC 
Asn Leo 
180 

TTG CCG 
Leo Pro 

TTT CCG 
Phe Pro 



135 
AGC GTT GAG 
Ser Val Gin 
150 

GGC GGT TCG 
Gly Gly Ser 

GAA GAA TTT 
Glu Glu Phe 

GAA GGG TTG 
Glu Gly Leu 
200 

GCC CTT GAT 
Ala Leu Asp 

215 



GCA GCA 
Ala Ala 

atc ca 

lie Pro 
170 
GAG AGA 
Glu Arg 
185 

TCA CGG 
Ser Arg 

GCC TTT 
Ala Pbe 



140 
AAC CGC CGA 
Asn Arg Arg 
155 

CAA AAT CCT 
Gin Asa Pro 

GTC ACC GGC 
Val Thr Gly 

GTG GAG GGG 
Val Glu Gly 
205 

AAG AAA CCG 
Lys Lys Pro 

220 



GGA CTC ACA 480 
Gly Leu Thr 
160 

GAT CTA GCT 528 
Asp Leu Ala 
175 

GTG CCC TTT 576 
Val Pro Phe 
190 

TTC GTC GAA 624 
Phe Val Glu 

CCG GCA AGG 672 
Pro Ala Arg 

675 



23 #5&0J3fZ>b i oA&tfb i oD^SIB^J^CD 



[01] ^Oy7^y^7W>K7^/h7>X 20 $U£0< 



y x v — M R tfx X tf *7 > » ir * — M £ a - H 
TZ&B? (b 1 oA b i oD) £-&trDNA8rM-0> 



[03] ^fg^(7>^X5 HPCRY3 O-b i o 3CO 



Ban 



[S3] 



(kt>) soil 



Xhol Sort Drol BomHl Soil 

Xhol Sacl Drol BomHI Soft 
I 1 1 1 1 



Kpnl 



bfoA 



bfoD 



MJ233«** BomH f 
bfoAbtoO 

0fd4.Okb 
Xhol 



BamHl 




pBY503** 

****** 
tf4.0kb 



Sacl 

Soil 

Soil EooRI 

pBY503 
^2. 1Kb 



pHSG298 
26kb 
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(22) 



ftB8¥4-3 30 2 84 



m2) 



Sail-Sal 1 4.0kb Bffr 



bioA bfaD 
► 



SaD 



Xhol 



Sacl 



Drall 



Sail 



■ 1 1 


Deletion 
^ 






i 

BamHl 


■ 












i 



bioA bioD 

+ + 

+ + 

- 4- 




(51)lDt.CI. 6 S*BUffi*f /fft£®#*l FI &ffi%7nffiffi 

C12N 15/52 

//(C12N 15/54 

C12R 1:13) 

(C12N 1/21 

C12R 1:13) 



xiimmmfrwm s r a 3 $ i 



(72)^^# mm 

8 TB 3 # 1 

(72)359§# @jl| 



